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[0 0 0 1] 
[0 0 0 2] 

ImX^^U. Vol. 47^ No. 5, 2003 MAY. 2 2 9-2 3 1 
[0 0 0 3 J 

±m<o u - -9-**nx;^ft -cljnx Lfzi^v^jy^j^^^i^ rr^ * J^-^ i:: ti ^ ft tf 

[0 0 0 4] 

-ecit^^fl^-Cti, )!jnX*t|fcJ^«:^^lc-gO»f-C§;2) U'-«X^&4rH«i-*C:i;*li 
[0 0 0 5] 

^-r*xg«-fiiA;&o 

[0 0 0 6] 
[0 0 0 7] 

2|cf&§g<7)iJpx^Mt^{i^ mxM^i^i i^-'fuaxiizx^xmwfLx^m^ti^mx^m. 

[0 0 0 8] 

^^m<o-hax^mmit. ijnxtm'^K^fsim^tm^^mt^MJB-^'tx^^Lxmx 
!&MmtLs ^<oijax{i!kmm^u^muRv^U4^^mi!)m^-^fix\^^^u^xmm\^x^ 

[0 0 0 9] 

^§^m<Du-nx:)3mxmxH^!^iz^timutm4--^m t ^m^-r^ t . mx^m 

[0 0 10] 
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[0 0 11] 

[0 0 1 2 J 

<)> l^—^it<O^m'S:01»iZiz^<-titnhv>Eii<D0i^(n=2, 3, 4, • • • 

Kti^ (*5fc^tc*jtt&v— ^f*Ol.'•«;^;^S/c^)OJ^;^;^^-) ^ (^--if^t^tr- a 

1^— ^f^t<7)**^<^m#5^ft (W/cm^) -e^i^o 
10 0 13] 

CIO J: «r#*i=-%a«-flJffl1-*:*:*«fe?^S<^P— 9'JPl:^^tCov>r0 1 -0 6 

v>TSi^i-;&o Ell f4^~•^f^J^X4»o]!J^x*>|•^%lo^®El•T?*^). 112 tiia nc^i-in 
x*M^t> I o 1 1 - 1 1 i^icT&o fzmmm-r^^ ms iiu-m:tk<r>mj:M^<^ i o 

5 J4BI 3 t^^-t3!jnx^«fi^% i<oy-Ymizm^tzm'mmx-$>^. me uw^ivtz-buxM 

[0 0 14] 

^5^7 ;x 5 iiMf^^izmvfzuwM-^^i>o ^mm^m^zm^ ^it 

[0 0 15] 

Ot?<;/f-p-e^lft$^ir<2,C:i:tCJ: 0^ ^^t.^r F *«JifTF-5e7 -f > 5 Km-oXW^'tho 
^Je9-f > 5 tc:?&oTJnX**^%lC5rt$|5H(^>.;^J^fiSc$^x^o t/c^ ^MSSP 7 

^i^^o msKHy^^Xii, ^MU7 tm^^MS tiim^<Dmmi!)^^\^^x\r>:i>iffii^i> 

^ ^mmu7 tm^^ms ti)m^Lx^m^i^^m^ii^Zo :^ii»stc#>i>v--if 
■mxi^mits mxn0.<^i^^v-'*f^Ltm-i>^ti,zx i)i}\ij:MM.m i i^m^^tx 
^mmu7iw^ir^(DXitfj:y^^o iaxnm.'^iizu—^^Limi&^'^mxM^mKo 
nmz0'^=f-m^^^^'tx^f&tmu7 ^m'^Lxy^^^o j:ot. unx^^tucoM 

3 T- {4 — If 5fc L ^ WJR $ tLJfc v^<^ T'. JpX**l^i^ 1 O^M 3 i^mmir &Ctit 
[0 0 16] 

tUHMM 1 <^tIift::*3v>T{4±i^oi ^ ic^px^^^t/ 1 iz^^mU 7 WW^h^M 8 
Sr?^^tTj!jPXi!ajS!|^i: L. '^Jx.t^JnXmt? l<^^MtwX-:/*l6i9#lfC> -g-c^x- 
r*l)PXM» 1 <r>mm=f^y^y 5 §l5IIL-c-©^i-'S. i t^j^-ei ^ ( 

EI6#R^) o t^'i:, ^mir^mi\z^^i^i:^h^hmiLnmii\t^<r>1^!^i^hnM<r>x 
. |g|6tc^t-J:d i::Jtliifi9/h$5&:tl7?*PX**l^*^l *-gO»f-r*c fc**-C^*o ioT. ira 
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[0 0 17] 

•ClStoSfil5 7 ^rJK^Lfw^ft'&tC, -e^L-?'tLOtt*!ia«15 7{C*trt&L:^^<J&/h^p 8 75>*?^fiS$tL 
iZT&m^-tZ>t. f!tl,zUmLfzXoiiZ0tkt/t^F(DiS:WX{mt8!M^7^mf&-^fi. -^rO^ 

^mu 7 izMB Lfzu^\zm.A--^m s a^j^j&^ix^o -^t^. ^mmm 7 tw\^^m s t 
jii-— 9*jfe<?>^*!i m7t^<o-^mm) Ki&':>tzumizM^^fi^o m^^msa^M^^ 

■imdk±m^^i^^m^\,zmm'r^o coj:^^^^— 9-*^o4''C^si5^9-o^ m7 

*^ 5izmmi-^m^<D^) V-«COjiiaSI5:9-<75jt (MT^. L1~L 

3 RVL 6 - L 8 tc*a^-f ;5«R:9'0^) i: ^^^fi^izm^-^iv^hm^HmXMMim 1 <om 

[0 0 18] 

L 6 ~L Steffi ;&*^5fe$tL^a5^{i31|&±0^-^^5fc^-eafeS75-P,. 

i o^^j^-o^ss S7&*7S5 < ^mmTkmtij^m ^ ^ t co® 

[0 0 19] 

Ol^ieBlw^^^^r-g-to-^T, ft^,^lc^lt^mi^3^JK5&«l X 1 0^ (W/cm^) 

^p-Wizx^xmrnt^izm^.^ir^o cmumzi: y)Mxn^m(Dp^mzmmii}mm^ii^ 
?^^$tL^o ^miimnmtii-B^m^mm'itLtzmm.. mm^m^<DmmRmmy!)^ 

tuM^m^mM. $¥^nMmm.. ^^m^mMiz^^^x. ^^mi^i!)m<Dmmzm'itLfzm^ 
t\,^^:iti>x^^o 19. mx.i:£. ^m^mm^^i'hw^MmmzmitLfzmm. 

m^Kmtx.tzmM.^w^'t^o Mxnmii!i'^y')^yM.m¥Bm^<om^. mm^mmm 

^2 (W/cm^) X'^So ^■«;i'>^iIlS{±^x.tfl n s~2 0 0 n s;&*0t Lv>o 
[0 0 2 0] 
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[0 0 2 1] 

;^wi^*iw»'t4/c*nu-^fjta5i 0 1 ^mm-i'^x^'-'^itmmnui ozt, 

^^n^yiJr§7-103i:. 0 3 t'S:!* P'-'f^tL 

■t-i^^teffl 1^:^X1 0 5 *jtfflU>Xl 0 ^•^1llk%^ixfzV-'^%'Lmm^i\^Z>1i\[ 
X***J|&l**|R«$it*tt*^l 0 7i:. M^l 0 1 ^yim-)^n\z^Wi^tZ>fztb<r>X 
Get. mS^l 0 7 «:X$lli:^lfi]tCESS-t-*Ytt:i^|6]tC3^»i$-fr*/c460Y 

«i;^7--y lilt, mn^i 0 7 «rX]|«i:aa*YW:^[fi]tcii:^-t^ zii!i:)^i6i(ci^iii$-tJ:;s 

/ci60Ztt;^r-y 1 1 3 CitLibHoo;?.^-^^! 0 9, ill, llZ<O^Wi^m 
[0 0 2 21 

^(D^±]^F(DX (Y) mU\^(O^Wllt. JnX^l^i^l *X (Y) ttXx-v'l 0 9(1 

II) KX^X (Y) W:^rr6ilc#i&$-\i:*cii:tcJ: ijjJt^o X (Y) «i;^-r~y 1 0 9 ( 

III) ^mm^^<D-mt^i,o 

[0 0 2 3] 

v-^f:)feiir.l 0 U±/N';i';^u--9-*:)fe=S:|&^i-^Nd : Y A G w-^f-t?*>^o V— f^fci® 
1 0 1 i::fflv^^cfc7&«t?is u-Hf t LT. CK^jife, n d : YVOaW— 9-\ Nd : YL 

-S^-^, Nd : YAG^--if, Nd : YV04V-^f. Nd : YLF^--r«rffiv*<5,<7);&* 
[0 0 2 4] 

tf5^i*-e^^o *:)fcfflv:^Xi o 5 {i^^¥^(^-'^x-*)*o Z%y^7^-i;i i stiw- 
if:)16<^^5fc,^S:SnX*t|feitljOF^«|Jir'g-fc-^-2,#^(^)-«^-eab'5.o ^:)tefflV'^Xl 0 5^Z 
14:^16] i i: J: oT . W-'r3fc0^5fe^=£:ipX*«M^J|6iOF*3«|5i::'^:b-frS C 

[0 0 2 5] 

V— runx^g 1 0 0 {±$ 1 0 7 ^cM^;}^7t^)px^l^!^ 1 nrm^fc^tc. 

i l5HS§g-r*^ca6CT^IM^rl&^i-^||^ffl3feilil 1 7fc, ^^-f iJ' D>f 5 9- 1 0 
3:S.t>*^:)lcifflV'>Xi 0 5 i:|WH:5fc$li±lcSS«:^tL7tnrm^ffl<Otf-A;;^7''; •;/i5' 1 1 9 
i:> ^r-Slx.-So tf--i»;^7''; y l l 9 ir^^ffiW^X 10 5 t<Dmi,zV^^O'i 

9-10 3^*@es$tLTv^^o '7 ^ 1 1 9 (i, '^^^mo^^^^KmLn 

■CV^;g>o il^ffi^iil 1 7^>lb%^tfcnr;^5fcia{±e-A;j;-/iJ y ^ 1 1 9T-i^#^j&«S: 

st$:ix, ^(^Klt$^^7tpr^M:^^:^^-f ^'D^f yij'^^-i 0 3:s.t>'^^ffiv>'Xi o 5 

[0 0 2 6] 

^-•finXStt 100fi$f>tc, if-A;^'/'Jy^'119, ^^'f^'n^f-y ^59-10 
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: 5/ 



3 tfllx^o *ftf«*T-l 2 1 t Lxam^iiCCD (charge-coupled d 

e V i c e) fj^yi)^i>io ^Mf-^y ^ > 5^'i:^tf^m 3 immLfzmmmoK^ 

^feJi. *:)tfflU>Xi0 5> ^^'f^'n^-;;i5^^7-103> Ay^zT^) y ^ l l 9 
10 0 2 7] 

. ^-^^ 1 2 9 =Sr#x.<5>o mtkr-i^^mmi 2 5 t±. itffeT'- LTftl^ffl 

jteisi 1 7-x^^^Lfz-sm±o^,^i!,fmm3±iz^i:>^i>tzi6(D^,^r-^imn-r^o 

^<^m.^r-'$^imizLx:^'T-i^mmUi 1 5 7&«z«i;^x-y 1 i 3 i:^W}mmi-^c: 
tizxy), ■enijtOM.^,75«M3 tc-^-? J: 9 tii-*o JioT, iftflSf'- ^'^SlfR 1 2 5 
:^-Vy:ir-iJ7.A^y V t LTMi-^o t/^. ^i^Lr-i^mm^l 2 5(4. ^Rffer'- 

i^z Lx^m3<r>w:izmifSL^<7)mi^r- ^ imnt^o ^omi^r- H'^i^mmu 

1 2 7ic5^f>^x, :^#:ftimS-e^lliaa75«=S:$tL, ^-^^ 1 2 9 tl^^tL^o ZfliZX^ 
. ^=-9 1 2 9 \ziiuimm^'h''^T^'^f\.^o 
[0 0 2 8] 

^#:1W^HI«|51 2 l\Z\t. ^7--VWm% \ 1 5 55>ic><^7='-iJ'. jtifeT'- ^iJiSSB 1 2 5 
\ 1 7;5.t>';^-r-v^fim$I51 l 5«:ftim-^-^Cii:tcj: i?, ^fJnX^gl 0 0^ 
[0 0 2 9] 

5i§^v»T> i2i8mOT9*fflv»-c, ■^%mfm\z>^^v-^mjL-n'^^^^mzw^ 

[0 0 3 01 

t-fx injX*t^!|&l<^jfeTO«l#14=Srlll^t«:v*:9-^^jKtf^lcj; f;t|iJ5^1-^o ^<??ii!l5c 
H^-r-S ^--f^iil 0 1 (S 1 0 1) o ^tc, SnXMIfei^ 1 OJ¥$ ^^^HUti" 

«ja4:^^-t* (SI 0 3) o Ctt{4, V— f5l6LO*^.^F;0«JpX?t^J^10rt«|StCfii 

S $ ^ ^ i6 ic . :i)nx*tifc|^ 1 3 \z^m.-f * v — f 5fc l oit3fc.i*c =£-3&i^ t LTtirax 

[0 0 3 1 ] 

1 1 7 -^^hw^i/bi^^^^xiaJinm!^ I ^f^m-r^ (s i o 5) o mm^ti^tzw^ 
> s^^munnmrnKDrnmsimi^^i 2 ii,zxy)m^-tio ^(omm-r- 

(S 1 0 7) o 
[0 0 3 2] 

^7'-^''£r^tcLt:Z|tli;^T--y 1 1 3 =S:Z*ii:^f6]0#i|j$-ii:^ (S 1 0 9) o ^fiKX 

^3^ 1 7(D-^uift(Dm.^^mm3i,z^mt^o ^*3. mitr'-iS^^Eikaspi 2 

5 imm-T^- 9 tc^cfv^-c. «D©f^je9'f > 5 ^-^t^-mxM^m 1 ofSM 3 <oi&±m^r 
-^'^mnir^o ^(D^izmm.r-^ii'^mmui 2 7Sri;hLT^-:5' 1 2 9t::^^n 

(0 0 3 3] 

2 7tC{4^i6;^Ty 1 0 3 T-^5t$tT,7t5gJtl|g^-^;&«A:tl$tLT;^ 
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n^7—i/l 1 StCJ: »)iPl*t*!fel «:Z|Bi:^Init-^lil (S 1 1 1) o 
[0 0 3 41 

-etr. ^Wf^jg^-f >5iri&^ J:9t::Xttx-r-i^l 0 9 ^ YJ|lli;^r- 1 1 1 
iS-t* J:dtc«/h^j|g*«J^jffi§tL-5, (S 1 1 3) e -etT. »nX*^fm«^l oOTlcliibtL 

yziizr^-ox^mLxmrn-t^ (s 1 1 5) o ctttcj: 19, i)nx*tifc«i^ 1 1 u 3 

[0 0 3 51 

COU— fAnX:^f^*tcJ:o-C^O»ft;fe'>y n^^^^i^'Nt^^Wfffi^HSrEI 1 0 (a) l^X/ 
Ell 0 (b) tc^1-o Ell 0 (a) RVmi 0 (b) lC^-t^tBfM^mi|B]-O^0»f®<7> 

^li*^'5:^*iiKt?^ufc^>o-c*;5>o Biio (a) :RCKBi 1 0 (b) \,z^^mmim 

[0 0 3 6] 

• (A) Mxn^m : 3>"j7x/N i o o ;<m) 

(B) U-^ 

tftm : ^^^W"— 9*SbfeNd : YAG W'-'f 
dlt:^ : 1 0 6 4 n m 

: 3. 9 9mm 
m-A^^n2. 3 4mr a d 
m^^MLmf^^: 4 0 kHz 
/N';i/;^if§ : 2 0 0 n s e c 

mum^ : iz fjim 

/■K)V:^::.^)V^- : 2 0 /I J /f^J\/7. 

(C) *^fflV>X 
NA : 0. 8 

(D) iJPX*t^J|^*^M$tLSmgi^OSI!j^Jg : 2 8 Omm/s e c 

EI 10 (a) 25.t>'Eii 0 (b) \z7^-t'gimM<^'^m^m^'^ imm.u) \Z\t. 

[0 0 3 71 

5i§^^v>T. BIIO (a) Rx/mio (b) iz^-rwmm^'^'^y^mL^i^m^um 
-r^o m^mmtm^iommT<om^x^i,o 

[0 0 3 8] 

(1) ^ffi : R ama n o r U- 1 0 0 0 (J o b i n Yvon) (II) 

(2) M^*- K : v^^nyn^r (Olympus BH-2M) 
Beaim Splitte: MM^. R = 2 5 % 

M^^. R = 1 0 0% 
: X 9 0 («M,^) 

(3) : A r* 4 5 7. 9 nm 

U)mi/t:xm^ p.mitit s + p 
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( 5 ) : U - 1 0 0 0 

(6) <ftffiS:CCD Jobin Yvon 

(T«=t;i/7r-XS i <0M) 

(110) tib«LT^raSK-C*4C:i:7&»f>. a!l^tt«2, 3, 4 Ji, v^rttiife^tt 

i»J$:lx/Co ilfl^ffiSl IcMLTii, ^m^S i t?** Pltl1435«#x. ^ti-So 
(E&:^JOfF^i5) 

S « O t> T t& ^1 C T V > ^ O # X. lb tL * o 
10 0 3 9] 

lfflfi{4, /'«;l/Xeyf-4:@5gt-CjDXm$4: 8. 0//m~19. 0 intX-^fk^-i^r/c i: 
§O^M^^tagi:^»f1±i:«:fFflliL^^Ol?*>^o El 1 ^iT?, THC, lljj tib-&<^{4 T 

Uj^<5i-<bj t 9 Tfei^-e^b 0 > 3>'.^7i/^o^-•^fAl^ilIJo^M^- 
mlli^36*l-x.'5) 'fc<^«r^L-rv^-?,o rsT, #J t2b*<^t4 r;^x;i/y^. #^of ibj t 

STJ fc*SO{4, r^x;v;^J <Oifti*-c*> 0 , v^-f tL(^^®tr <)%5a^;6«5IET?#'5:v^ 

TP-to Ell rSflX^SJ tC3. 5 6 4:^tt/wjlfii7&^ v U a i^^OT36*'b 

[0 0 4 0] 

-^fitJtcMi-Si:, >'^•;^;^tf•;'^^±l. 0 0/im~7. 0 0 // mT-^-S Cl t^^^f ^ L < ^ 
3. 00^m~5. 0 0 ft m'(^^^Z.t-^mt L\f^o tfz. MJim^ a. 8. 0 0 ^ m- 
19. 0 //mT?*Sii:*«iift L<, 14. 0 yum- 19. 0 mt?** C i:5&«itFi Lv> 

o 

[0 0 4 1] 
[0 0 4 2] 

[0 0 4 3] 
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[0 0 4 4] 

/<;vx«|tt5 0 0 n s e c J':ilT'e** C i: tvs J: lJ0iL<J41 0 n s e c~ 
3 0 0 n s e c"C**o tfz^ J:0<ifiL<J4 150nsec-300nse CC^b-So 
[0 0 4 5] 

[0 0 4 6] 

[0 0 4 7] 

v»-2)o -euT^ xtt;^x-v* 1 0 9^Y$i!i;^x-':^i 1 1 imwi^-^^:itKx*)s mtft 

UiWf^"^ 'f > 5 J: ^ lcUpX*t«l!^ 1 <^I*l«5lC?i^^-r^ fc^tc, ^jt/h^pSr?^ 

fi!cLTV>-&o c:^^^cJ:«5^ *nX*f^tl 1 3 Ic^Klf^jg^ -f > 5 *»e>ntt/c/F'^^55ifi: 

tjn^rl&^^-iir-S i i: < MXMium 1 ^^Iffi-'S C: 1 3&«-C ^ 
[0 0 4 8] 

-■if^H±j!jnX*>)-|^!^l =Sr^3§t, iPX^^t>l<OM3■C{±/^•;^;^^-^fjtL;6*^5^:^ 
[0 0 4 9] 

1 t^mx-it^mi^^ ^^^<7)m't. ^mi^f-^-fiz^m^f^^^yib^tonfLfzyf^'Z^m^mfi 
i,z m«l^^* - > 75*?g5Sc $ ttr ^ mun^m^. zmm^f- ^ ^ ^^h^^ <7)^^^S75*5^ 

[0 0 5 01 

o ) */h$<-e§^o Z-fUzX*), -^fc<^^^X^^|fc^iH;&^|^,f^S^^:l^-i)SiifnO|gt**Jix.. 
[0 0 5 1] 

mxM^<^i<ommi}HJ:izu~^it^m^^i><Dx. ^H^r^>h"^y^'^m^^fz 

[0 0 5 2] 

[mi] (0 w - -y-'iinx^^s j; o r - -if irax * # ^ ijnx*«j-^2^ <D^m m 

[112] mi Km-rMT.M0.'^<r> I I - I lirMH-e^^o 

[US] ^^MM<^ u - Hf irax:;^?* i o -c v - -f sax Srfi' o 7t inx**^Ji^ 

[0 4] 13 3 n^-t]!jpx*tii!^<^i V- I v®fwia-c^;2.e 

[ISI5] 0 3 lc^i-}[JPX*t#Lt?OV-VKf®ll-C*So 
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o 

[0 0 5 3] 
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[1215] 
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[1217] 
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[1219] 



S101 



S103 



SI 05 



SI 07 



SI 09 



S1 11 



S113 



S115 
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